Activation of the JNK-c-Jun pathway during the early phase of neuronal apoptosis induced by PrP106-126 and prion infection.
Prion diseases are neurodegenerative pathologies characterized by apoptotic neuronal death. Although the late execution phase of neuronal apoptosis is beginning to be characterized, the sequence of events occurring during the early decision phase is not yet well known. In murine cortical neurons in primary culture, apoptosis was first induced by exposure to a synthetic peptide homologous to residues 106-126 of the human prion protein (PrP), PrP106-126. Exposure to its aggregated form induced a massive neuronal death within 24 h. Apoptosis was characterized by nuclear fragmentation, neuritic retraction and fragmentation and activation of caspase-3. During the early decision phase, reactive oxygen species were detected after 3 h. Using immunocytochemistry, we showed a peak of phosphorylated c-Jun-N-terminal kinase (JNK) translocation into the nucleus after 8 h, along with the activation of the nuclear c-Jun transcription factor. Both pharmacological inhibition of JNK by SP600125 and overexpression of a dominant negative form of c-Jun significantly reduced neuronal death, while the MAPK p38 inhibitor SB203580 had no effect. Apoptosis was also studied after exposure of tg338 cortical neurons in primary culture to sheep scrapie agent. In this model, prion-induced neuronal apoptosis gradually increased with time and induced a 40% cell death after 2 weeks exposure. Immunocytochemical analysis showed early c-Jun activation after 7 days. In summary, the JNK-c-Jun pathway plays an important role in neuronal apoptosis induced by PrP106-126. This pathway is also activated during scrapie infection and may be involved in prion-induced neuronal death. Pharmacological blockade of early pathways opens new therapeutic prospects for scrapie PrP-based pathologies.